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The altered activity of the fructose transporter GLUT5, an isoform of the 
facilitated-diffusion glucose transporter family, has been linked to 
disorders such as type 2 diabetes and obesity. GLUT5 is also overexpressed 
in certain tumor cells and inhibitors are potential drugs for these 
conditions. Here, we describe the crystal structure of GLUT5 from Rattus 
norvegicus and Bos taurus in open outward- and open inward-facing 
conformations, respectively. GLUT5 has a major facilitator superfamily fold 
like other homologous monosaccharide transporters. Based on a 
comparison of the inward-facing structures of GLUT5 and human GLUT1, a 
ubiquitous glucose transporter, we show that a single point mutation is 
enough to switch the substrate binding preference of GLUT5 from fructose 
to glucose. A comparison of the substrate-free structures of GLUT5 with 
occluded substrate-bound structures of XylE suggests that, besides global 
rocker-switch like re-orientation of the bundles, local asymmetric 
rearrangements of C-terminal bundle helices TMs 7 and 10 underlie a 
“gated-pore” transport mechanism in such monosaccharide transporters. 
Introduction 
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TMs 7 and 10 form substrate-induced gates 
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Target identification using fluorescence-based screening methods. 
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Crystallization. Fv fragment.     	     
     Ǥ    	 
ʹͲιͲǤͳǦȋͳͲǤͷȌǡͳǤ͸
ȋͶȌʹͶǡͲǤͳʹͶǡ͸ǤͷǦǦβǦǦǤ 
Rat GLUT5.   
ͷǦ	  ȋ Ȍ   
   ʹͲι     Ǥ  ͶͲͲǦµ
͵͵Ǧ͵ͷΨ
ͶͲͲǡͲǤͳʹʹǡͲǤͳǦȋͺǤͲȌ
   ʹǦµ    ͳǣͳ     
 Ǥ  ʹ  ͵   ǡ    
      ͶͲͲ µ  
 ͳͷ
   
 ͶͲͲǡ    ͷΨ     







ȋͶǣͳȌ      ȋͳǣͳȌǡ      




Data collection, structure determination and analysis. 	  	 ǡ
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Fig. 1. Structures of rat GLUT5 in the open outward-facing conformation 
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Extended Data Fig. 2.Superimposition of open inward-facing bGLUT5 and 
hGLUT1 structures, and comparison of the substrate-binding site in 
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Extended Data Fig. 4. Sequence alignment of rat GLUT5 (rGLUT5), bovine 
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Extended Data Fig. 5. D-fructose binding monitored by tryptophan 
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Extended Data Fig. 8. Access to the central cavity and substrate-binding site 
is gated by TM7 on the outside and TM10 on the inside. aǤ
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Kd = 4.6 ± 0.9 mM
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Fig. 2 a 
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d e 
D-fructose (mM) % tryptophan fluorescence quenching 





















































































































superimposition of  
6 TM bundles 
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Fig. 4 












































Extended Data Table 1 
Extended Data Table 2 


















































































































Extended Data Fig. 3 
Supplementary,Fig.,5,Extended Data Fig. 4 
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Extended Data Fig. 5 
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Extended Data Fig. 6 




































Kd= 6 ± 2 mM 





































































































































grey = outward-facing Glut5  
teal =  outward-occluded XylE 
ICH domain 




IC  domain 











outward-open GLUT5 and outward-occluded XylE (grey) 
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Extended Data Fig. 8 
